SV40 DNA replication inhibition by the monofunctional DNA alkylator Et743.
Ecteinascidin 743 (Et743) is a highly cytotoxic anticancer agent isolated from the squirt Ecteinascidia turbinate, which alkylates DNA in the minor groove at GC-rich sequences resulting in an unusual bending toward the major groove. The ability of Et743 to block DNA replication was studied using the well-established simian virus (SV40) model for mammalian DNA replication in cells and cell-free extracts. Intracellular SV40 DNA isolated from Et743-treated BSC-1 cells was analyzed by native, two-dimensional agarose gel electrophoresis. A low frequency of Et743 adducts detected at 30-100 nM drug concentrations inhibited SV40 origin activity and induced formation of unusual DNA replication intermediates. Under cell-free conditions, only a high Et743 adduct frequency reduced SV40 DNA synthesis. Comparative studies involving related DNA alkylators, tomamycin and saframycin A, revealed inhibition of SV40 DNA replication in cells at concentrations approximately 10 times higher than Et743. Under cell-free conditions tomamycin- or saframycin-A-adducted DNA templates inhibited DNA synthesis similarly to Et743. Et743 appears to be unusual among other alkylators, because its adducts strongly inhibit intracellular SV40 DNA replication but are relatively weak as cis inhibitors as measured under cell-free conditions.